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= (54) Title: PROCESS FOR PRODUCING CRYSTALLINE 1 ,2-POLYBUTADIENE 
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(57) Abstract: 1,3-Butadiene is polymerized in a hydrocarbon solvent using either a catalyst system comprising (A) a cobalt salt, 
(Bl) a phosphine compound having one C 3 or higher branched aliphatic group or C 5 or higher alicyclic group and two aromatic 
IT) groups, and (C) an oiganoaluminum compound or a catalyst system comprising (A) a cobalt salt, (B) at least one of (B 1) a phosphine 



compound having one C 3 or higher branched aliphatic group or C 5 or higher alicyclic group and two aromatic groups and (B2) a 
triaiylphosphine compound having three aromatic groups, (C) an oiganoaluminum compound, and (D) an active halogen to obtain 
crystalline 1,2-polybutadiene. 
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AI/Co(H^J£) 


20 


20 


15 


20 




86% 


81% 


83% 


84% 








mm 


m- 




95% 


92% 


95% 


93% 




38% 


29% 


37% 


30% 




1675 


1775 


1875 


1675 




351 ppm 


387ppm 


524ppm 


483ppm 



5 «^afil*-5'C*T?fiTS"&*WnH%:6^c:t*«^S. ZOfrsb. mMM8i? 
^©.tafC, #^BS44-3 24 2 5^, *MB¥l -2 4 9 7 8 8&«U *5<fctf 
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4#|H§¥8 - 5 9 7 3 3£*©H3tt«fcD®ftT***au Tttb%*#7>74 l/KC&fah. 

10 *a*M»BB5!t+T?, 3 0ml»ffitf>te, hiH>2ml, (A) t^^M^/t 
;Wh(730. lWLhM^jgSO. 25ml, (B2) h'JX (3-^7i^ 
JP*X7^» ©0. l^lz/L K>UX>ig$iO. 31mlt (D) v^^UT^SX 

(C) ;WU7;i^/*+h>l% (AllC^tUC) h;i/X>^2. 9 5mlMT 

15 $e»icio &fm»vujvv hmmmt: 

1, 3-^i?x>©fi-&: 

S£i&^if£ffl^tf>-C\ 5 0 0mlWJEt:*>{c, 1. 3-7m> (BD) 60ml, 
^D^lJ->2 4 8mlS:An, #enfer3n;Uhfefei«^^0. 7 0ml JUL*., 3 

2, 6-i?- t-^JV-p-PUV— )l*W&ft.l 0 OgP^LTO. 3 
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mmmi o~i 5 

J£3&#J8~9 

10 ifcwfc. «**«5ic*-r. 

^ 4 ~ 5 6 §U 6>7^&<fc 5 C ^ili^J 9 ~ 1 3 Tftt, 3 6 X:<Dm&mM\Z& l*T. iSI 
HiS0U 6~1 8 

nuem 9 

^JS«aj9©y^i?x>6 0ml £^^x>5 4ml £-f V:7V>7m lfcl^LT^ 
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9 


10 


11 


12 


13 


14 


15 


















(A)a/^UH&(mmol) 


0.0057 


0.0057 


0.0057 


0.006 


0.006 


0.0057 


0.0057 


(B) *X7-f>lb « ?%l(mmol) 

L 11*9/0 Jfll — |_ — ti -4- "1 


0.009 


0.0071 


0.0043 


0.009 


0.012 


0.009 


0.009 




0.011 


0.014 


0.0086 


0.012 


0.012 


0.011 


0.011 


(C)7^5/*tXmmol) 


0.23 


0.23 


0.23 


0.23 


0.23 


0.23 


0.23 










mu 


ma 
























BD 


BD 


BD 


BD 


BD 


BD 


BD | 




CHX 


CHX 


CHX 


CHX 


CHX 


CHX 


CHX 




36°C 


36°C 


36°C 


36^ 


36°C 


36°C 


50°C 


BftR*fllK&) 


60 


60 


60 


60 


60 


60 


60 




















53 


56 


40 


68 


64 


51 


65 




93 


93 


93 


93 


93 


93 


95 




28 


28 


28 


28 


28 


28 


35 




26.6 


28.4 


28.2 


27.8 


28.9 


26.6 


28.4 | 


MI(g/10#) 


1.04 


1.23 


0.17 


5.2 


4.3 


0.98 


0.65 i 
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^5 









16 


17 


18 


19 


8 


9 
















(A)3/^Uh^(mmol) 


0.0057 


0.006 


0.006 


0.0057 


0.006 


0.006 


(B) *Z7<r>flS^$3(mmol) 
MM(3-Wb7i-JMCO'f>) 


0.009 


0.009 


0.009 


0.009 


0 


0.012 


IDJ/fiTxMQT yiunlzKmnriol; 
*>* 4.X II -V ILS — i*i /. /i n=»^ L* 


0.011 


0.011 


U.Ull 


0.011 


0.012 


0 


(C)7M/*U><mmol) 


0.23 


0.23 


0.23 


0.23 


0.23 


0.23 




Lit t % > 




Lil *r*» 




L ll T% . 




















DU 


DU 


on 
DU 


Dn /ID 


DU 


DU 




CHX 


CHX 


CHX 


CHX 


CHX 


CHX 


.3=. i=i /mi/je. 


36°C 


36°C 


36°C 


36°C 


36°C 


36°C ! 




60 


60 


60 


60 


60 


60 


















55 


50 


45 


35 


6 


9 




93 


93 


93 










28 


28 


28 


87°C 




27 




28.2 


27.8 


28.9 


18.8 




34.9 


MI(g/10#) 


0.68 


0.75 


0.58 


5.7 




0.15 



^^n=KWfI/>, BD=^^I>, I p=-f vyi/>, CHX= 
^7i-M77>f» ^ CCoBr 2 - 2P(m-CH 3 C 6 H 4 )3] <Z> WUX>K:*rr.g>^g« 
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*>?&!imt~?z> a mm 4 4-3242 5^#^4#M¥ 1-24978 8a*rca* 

i£5&Wi& Journal of Polymer Science, Vol40, 3086-3092(2002) \Z^tlfz. 

j *v>m-e® 1/10 < , mmmmMzmmztrc^z z t.^m^ 
*mmz&r)%z>nz>m£k&i, 2-5j?u^v > x>«, m$n?. 

* 

l&mi W8sM. 45cfc^ Jinm{E^J^^o®moin?tiiErfAia^iJ^lra^.T=fAm^#i 
15 «MBttKAk ^-^©^axmfflp^cfflv^jitjot-e^s. 
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m * <d m. m 

1. (a) n ami, ht&, (bi) ®mm3&±<D&m&m?zmmim&it\zmmm 

2. ftkftKXftt* (A) j&fri: (Bl) ^^^bT#&n-5nn;i/hm©^7-Y 
10 3. (a) i£#j&t«Mbrm;PK Wb^Aj^, ^wn^s, n-^ya 

2 flEfttiDftSAti: 1 , 2 -#»J :/*5>X>©«ifc61S. 
4. (B 1) iftSW^xxjP^n^^/W^X^-f >TT**1II3RJ1U *&tt2HB 
ft®ftihM£l, 2-*U^3?X>©«jaD&tt. 
15 5 . (A) 1 q£;Hc«T* ( B 1 ) fife^©^fflia^t 1 ~ 5 3i*5£J£t 1 

~4 Vi*m«»fcC«©||tttt 1 , 2 — 3j?U ^>?X><7>§gi££& 0 
6. (C) i, 3-7*z?J^>£ (C) fife^tf<Z5T;i/5^^7AlMT 

©^Wfc (1, 3-WlVAl) -tr5 0 0~4, 0 0 O0tBH7*&£M&8il~ 
5 V^-m^tZCttOltfitt 1 . 2 -*U ^3?X>Ott636FSu 

v^*i3&^SBtt©«WM£ 1 . 2 -* U ^ ^x>©S|jg^ 0 

8 . s^a&aw- 20^+120 t-esst^ i~7 ^-rwniB®©^^ 
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fn*^ia«oeatt i , 2 - # <j 5>x>©§tjft#i*. 

10. (A) 3/t;Wh*» (B) (Bl) ^^3^±©^^WT^fl^St>b< 

5 5 u±<Dmmmm* 1 o t^#«£ 2 -D^rr*** 

fctt (B 2) 3£»»^4 3r*rr***:7-r Mb^, (C) fS7^S-fAM, 
(D) flH^\ay>*^*ft^fe^trt««**«fflbT» 1, s-^s? 

10 11. »0«*£bT» *6*>CajK (D) (A) Sfctt, (D) (A) 

(b) j^£&m&vx%znzu;vi>bim&m^2>%&mi o$dm<Di&&& 

1, 2-*U^S?X>©«ft»tis. 

12. MJS^tbT, (C) Jfc#£ (D) ffc#i£iB£bT#sn*!& 

flHK«^V»«flmil 0f2*fc©£flH4 1 , 2 -*U 
15 13. (A) J&fr 1 *;HC*«-* (B ) fifc«-©^iij-&7&t 0.5-5 0 , (A) 

jfcft 1 */nc*rr*, (d) ^©te/aid^o . 5~io wv&*m#m 1 0 - 1 

2 Vi*mWC|B«©»fttt 1 , 2-^'J ^5?X>©«afcerft. 

14. (A) fifc#*«IHa3/W K ajftn/WK t^Wl#3A*;PK *9*Z4Sl 

20 ©ffc&* zmXtifc'Pfc < t 1 5f&3&g 10-13 v vf*ij&>ldB«©ISIMt 1 , 
2 - * U ^ ^x>©«t^S. 

15. (D) WADy>ft7;^- l ?A^i, An^>ft^i{b^!, Any 
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10-14 ^?n& fcisssaasm* i , 2 - # <j 7? $?x ><z>§sai#&o 
rcpu< £%m~e&2>m?m 10-15 v^n^KfEmossiii* 1 . 2 -#y 

1 7 . m&m&w- 20^+120 *ct?» sat&js 1 0 - 1 6 v vrn*»fcfBR©*& 

18. #6n*l, 2-#V7?i?2L>®B^m&5~4 0%~l?&2>m?kmi0~ 
1 7 V vf ftjft>ldE«©*g|&tt 1 , 2 -#U ^ 5?x>©»flfc&i&, 



WO 2004/009652 ^^T/JP2003/009181 

1/1 

mm 



A 
H 
i,N 

— N 

I 

CM 
6 



v 
K 



n 
5 

T 

< 



+-J.UK 
All 4=3 

as 



ll 
hi 



O 




INTERNATIONAj^PARCH REPORT 



Internati^^Ppplication No. 

PCT/JP03/09181 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 C08F4/70, C08F36/06 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C08F4/70, C08F36/06, 136/06, 236/06 



Documentation searched other than rriinimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Jitsuyo Shinan Toroku Koho 1996-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Toroku Jitsuyo Shinan Koho 1994-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA(STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
A 


JP 06-298867 A (Japan Synthetic Rubber Co., 
Ltd.) , 

25 October, 1994 (25.10.94), 

Claims; Par. Nos. [0009], [0012] to [0020] 

(Family: none) 


10-18 
1-9 


X 
A 


JP 07-002927 A (Japan Synthetic Rubber Co., 
Ltd. ) , 

06 January, 1995 (06.01.95), 

Claims; Par. Nos. [0008], [0010], [0011] to 
[0015], [0017] to [0021] 
(Family: none) 


10-18 
1-9 


A 


JP 10-158333 A (JSR Corp.), 
16 June, 1998 (16.06.98), 
Claims 

(Family: none) 


1-18 



[ X j Further documents are listed in the continuation of Box C. f | See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L M document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 



"P" document published prior to the international filing date but later 
than the priority date claimed 



*T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
16 October, 2003 (16.10.03) 


Date of mailing of the international search report 

28 October, 2003 (28.10.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATION 



CH REPORT 



Internani^^Pplication No. 

PCT/JP03/09181 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 08-059733 A (Japan Synthetic Rubber Co., Ltd,)/ 

05 March, 1996 (05.03.96), 
Claims 

(Family: none) 

US 5879805 A (Union Carbide Chemicals & Plastics 

Technology Corp. ) , 

09 March, 1999 (09.03.99), 

Claims 

6 JP 2001-515931 A 
Claims 



1-18 



1-18 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



mrnrn^- p 



JPO 3/0 9 18 1 



Int. Cl 7 C08F 4/70. C08F 36/06 



Int. Cl 7 C08F 4/70, C08F 3 6/06, 1 36/06. 236/06 



nxmMmmm&m 1926-1996^ 

B*m-&mnmmm4i®t. 1971-2003^ 

n*Mmmmm&m4am 1996-2003^ 

B*m&&mmffi&-&m 1994-2003^ 



GA (STN) 



X 
A 
X 
A 



JP 06-298867 A (S^J&^i^^ft:) 19 9 
4 . 10. 25 #fFff sfccDfSH. 
- [0 0 2 0] (7r5y^L) 



[0009], [0012] 



JP 07—002927 

5. oi. 0 6 qfrffm&comm. [ooos] 

[0011] -[0015], [0017] - [0021] 



4r*fc) 19 9 
[0 0 10] 



(7 



10-18 
1-9 

10-18 
1-9 



0 CHo^lCl'fc^^J^^ttTVN?,. 



TAJ ^SSoib5Xttt?t±*< > -^K)ft^7KSPSr^-r 

roj am^zzm^ mm. mm*$izmR-rz$M 
rpj Hiatus Hittn?, fr^m&moizMvmkbtezmm 



r&j m-'<T^Yyr% y-itm 



16. 10. 0 3 



B*B#fiF/T (I SA/J P) 
f?M-§-l 0 0-8 9 1 5 



4 J 



2 9 4 0 



».. I=p 



®fg#-5§- 03-3581-1101 3 4 5 5 



fSPCT/ISA/2 10 (B2-?-i?) (1 9 98=¥7£) 



m^mmm^ pW/jpo3/o9isi 



c m%) . 



J P 1 0-1 58 3 3 3 A (i^-f cn*T— /^#5££r*fc) 1 9 

9 8. .06. i6 wwn^mm (^r^y-^u 



JP 08-059733 A (B*^J&^A^5££tf±) 

6. 03. 05 mftm&o^m (77^y^u 



19 9 



US 5879805 A (Union Carbide Che 
micals & Plastics Technology C 
orporation) 1999. 03. 09 claim & 
JP 2001-515931 A #fFf»3fc<D^ffl 



1-18 



1 8 



1-18 



i^PCT/ISA/2 10 {m^-WM*) (1 9 98^7^) 



